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REMARKS 

Claims 1-30 are pending. 

Claims 1, 9, 20, and 30 have been amended. Claim 1 has been amended to clarify the 
nature of the data stored by the memory and to clarify that the memory, the regulator and the 
reference circuit are arranged to perform the functionality recited. A corresponding clarification 
has been made to method claim 9. 

Claim 20 has been clarified in an analogous manner to claim 1, and a corresponding 
clarification has been made to method claim 30. 

Other minor clarifications have also been made to claims 1, 9, 20, and 30, as well as 
claims 12, 18, and 19. 

No new matter is being added. 

On page 2 of the Office Action, the Office Action objects to the specification under 37 
CFR 1.77(b) for failing to contain section headings as required by 37 CFR 1.77(b). Applicants 
are traversing this objection. 

Amended pages 1,3, and 4 contain section headings in conformance with 37 CFR 
1.77(b). 

On page 3 of the Office Action, claims 12 and 18 are rejected under 35 USC § 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention. Applicants are traversing this rejection. 

In numbered paragraph 4 on page 3 of the Office Action, an antecedent basis duplication 
has been identified in claim 12 in relation to the phrase "a measuring function". An appropriate 
amendment to the phrase "a measuring function" in claim 12 has therefore been made in order to 
remove this antecedent basis duplication. Applicants are grateful to the Examiner for identifying 
the corrections to be made. 

In numbered paragraph 5 on page 3 of the Office Action, an antecedent basis duplication 
has been identified in claim 18 in relation to the phrases "a measured performance". An 
appropriate amendment to the phrase "a measured performance" in claim 18 has therefore been 
made in order to remove this antecedent basis duplication. 

On page 3 of the Office Action, claims 1-4, 6-8 and 9 are currently rejected under 35 
USC § 103(a) as being unpatentable over US 5,847,552 (hereinafter referred to as "Brown") in 
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view of US 6,484,265 (hereinafter referred to as " Borkar et al."). Applicants are traversing this 
rejection. 

The application presently contains four independent claims, namely claims 1, 9, 20, and 
30. Below, Applicants explain that Brown in combination with Borkar et al. do not teach all of 
the elements of claims 1 and 9. 

Cited Brown concerns integrated circuit semiconductor chips that are subject to process 
variations, which can affect the operating parameters thereof (col. 1, lines 19-21). As described 
at col. 3, lines 9-16 of Brown, an integrated circuit 10 receives a regulated power supply voltage 
Vreg generated by a voltage regulator 16. The regulator voltage Vreg is adjustable using a 
voltage adjustment signal, Vadj. The integrated circuit 10 includes a voltage adjustment circuit 
22 (col. 3, lines 19-20), which can operate in two modes: a power determinate mode and an 
operating mode (col. 3, lines 22-24). In the power determinate mode, the voltage adjustment 
circuit 22 varies the value of the voltage adjustment signal Vadj over a predetermined range and, 
at discrete points in this range, a determination is made as to the overall operation of the 
integrated circuit (col. 3, lines 24-29). In this regard, col. 3, lines 42-60 and col. 4, lines 4-14 
describe the provision of a 25 MHz oscillator 30 coupled to ripple counters 36, 40, counter 48 
and a latch 52. A ring oscillator 39 is also provided. As explained at col. 4, lines 14-18, the 
number of counts counted by the counter 48 is a function of the ring oscillator 39 and the 
propagation delay of each of the stages in the counter 48 and the count value represents a 
"gauge" for the speed of the system as a function of the voltage. 

Returning to col. 3, lines 29-31, a table 24 is created for recording various operating 
characteristics gauged and associated values of Vadj- 

In the operating mode (col. 3, lines 30-33), the voltage adjustment circuit 22 can accesses 
the voltage adjustment values Vadj stored and the highest count value recorded is identified (col. 
4, lines 19-26) and the voltage adjustment value Vadj associated with the highest count value 
found is selected and set in order to ensure that the voltage regulator 16 provides the optimum 
operating power supply voltage (col. 4, lines 44-48, col. 5, lines 9-15 and lines 44-52). 

Cited Borkar et al. also relates to control circuitry to control settings of a supply voltage 
signal and a clock signal to control a parameter of a processor, for example performance, power 
consumption and temperature (Abstract of Borkar et al.). Borkar et al. is primarily concerned 
with performance of transistors of an integrated circuit (col. 1, lines 13-17). According to col. 12, 
lines 30-33 cited by the Office Action, a performance rating of a domain (a region of transistors) 
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can be determined for certain settings of supply voltage and body bias during pre-testing or 
actual use and stored in volatile or non-volatile memory in a chip. Col. 11, lines 1 1-14 clarifies 
that a performance rating signal can be thought of as a figure of merit as to how quickly the 
transistors of a group can switch and as such, the performance rating signal can be calibrated to a 
clock frequency for which the transistors of a group can switch acceptably. 

Col. 13, lines 2-6, cited in the Office Action, explains that different techniques may be 
employed so as not to exceed power consumption levels, for example preventing a supply 
voltage not to exceed a certain level. Furthermore, col. 13, lines 25-30 discloses the use of a 
memory 290 to hold "signals indicating constraints on performance". Additionally, col. 13, lines 
35-37 explain that control circuitry 262 of Borkar et al. can provide the supply voltage so as to 
maintain temperature or a temperature range, and this strategy seems to be supported at col. 4, 
lines 34-42. 

However, the objective of Borkar et al. is to achieve optimum performance (col. 12, lines 
34-61) or optimum performance without unacceptable power consumption and heat (col. 12, line 
62-col. 13, line 2). In this respect, the Office Action asserts (on page 5, lines 3-17 thereof) that 
Borkar et al. teaches a plurality of ranges . In view of this understanding, it is respectfully 
submitted that this is an incorrect assessment of Borkar et al., because col. 12, lines 29-32 refers 
to performance ratings and col. 11, lines 1 1-14 clarifies the definition of the term "performance 
rating", namely a single value, not a range. Indeed, Borkar et al. is silent as to the storage of 
multiple supply voltage values that each has a performance range associated therewith . 
Additionally, Borkar et al. does not identify the functional elements disclosed therein responsible 
for use of such ranges. 

Referring to claim 1, claim 1 recites a device for regulating a voltage supply to a 
semiconductor device, said device comprising: 

• a memory for storing a plurality of performance ranges, wherein each performance range 
of said plurality of performance ranges is associated with a respective different supply 
voltage and each performance range of said plurality of performance ranges has a 
performance limit of this semiconductor device associated therewith; 

• a measuring function for measuring a performance of said semiconductor device; 

• a reference circuit; and 

• a regulator; wherein 
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• the memory, the reference circuit and the regulator are arranged to determine a lowest 
supply voltage required to maintain a performance of the semiconductor device at a given 
operational frequency and to modify the supply voltage to said semiconductor device if a 
measured performance of said semiconductor device is not within a predetermined 
portion of a performance range associated with said voltage supplied to said 
semiconductor device . 

However, and with particular reference to the underlined feature of claim 1 above, the 
combination of cited Brown with Borkar et al. fails to teach the provision of a memory for 
storing a plurality of performance ranges, wherein each performance range of said plurality of 
performance ranges is associated with a respective different supply voltage and the memory, the 
reference circuit and the regulator being arranged to modify the supply voltage to said 
semiconductor device if a measured performance of said semiconductor device is not within a 
predetermined portion of a performance range associated with said voltage supplied to said 
semiconductor device, as recited in claim 1 . 

In view of the reasoning provided above, Applicant submits that Brown in view of 
Borkar et al. does not render claim 1 obvious. 

Claims 2 - 8, and 10 - 18 depend from claim 1. By virtue of this dependence, claims 2 - 
8, and 10 - 18 are also not obvious. 

Claim 9 is directed to a method for regulating a voltage supply to a semiconductor device 
and corresponds to the device of claim 1 . Consequently, the arguments set forth above in support 
of claim 1 apply equally to claim 9. As such, it is therefore respectfully submitted that the 
combination of Brown with Borkar et al. fails to teach storing a plurality of performance ranges 
of the semiconductor device, wherein each performance range of said plurality of performance 
ranges is associated with a respective different supply voltage ; and modifying said supply 
voltage to said semiconductor device if a measured performance of said semiconductor device is 
not within a predetermined portion of a performance range associated with said voltage supplied 
to said semiconductor device, as recited in claim 9. 

In view of the reasoning provided above, Applicant submits that Brown in view of 
Borkar et al. does not render claim 9 obvious. 

Claim 19 depends from claim 9. By virtue of this dependence, claim 19 is also not 
obvious. 
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On page 14 of the Office Action, claims 20, 21, and 30 are currently rejected under 35 
USC § 103(a) as being unpatentable over US 5,847,552 (hereinafter referred to as "Brown") in 
view of US 6,996,730 (hereinafter referred to as "Bonnett"). Applicants are traversing this 
rejection. 

As mentioned above, the application presently contains four independent claims, namely 
claims 1, 9, 20, and 30. Below, Applicants explain that Brown in combination with Bonnett do 
not teach all of the elements of claims 20 and 30. 

Cited Bonnett relates to a method and apparatus for adjusting the clock frequency and 
voltage supplied to an integrated circuit (Abstract of Bonnett). As explained at col. 2, lines 36- 
39, a frequency detection circuit is provided that monitors a clock signal and causes a voltage 
regulator to raise the voltage supplied to the integrated circuit in response to the increased clock 
frequency. 

The Office Action also refers to col. 5, lines 15-28, which explains that the PLL 310 
generates a clock signal 314 that controls the operation of the processor 310 and that the PLL 
310 receives "event signals" that instruct it either to speed up or slow down (col. 5, lines 19-20). 
Lines 20-22 of col. 5 describe a response by the PLL 310 to an "over temp signal" from a 
thermal detector that measures temperature of a megacell 300, and lines 26-28 of col. 5 explains 
that such events are used to control system clock speed. When read in combination with col. 2, 
lines 36-39, it seems that the voltage regulator would modify the voltage supplied to the 
integrated circuit in response to a change in the clock signal brought about by the PLL 310. 
However, this passage is silent as to the control of the voltage regulator 320 of Bonnett in 
relation to use of a temperature compensation voltage value. Indeed, Bonnett does not describe 
storage of multiple process temperature compensation voltage values where each such value is 
respectively associated with a different operational frequency. 

Referring to claim 20, claim 20 recites a device for regulating a voltage supply to a 
semiconductor device, said semiconductor device comprising: 

• a memory for storing a plurality of process temperature compensation voltage values, 

wherein each of said plurality process temperature compensation voltage values are 

respectively associated with a different operational frequency for said semiconductor 

device; and 
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• a regulator for modifying said supply voltage to said semiconductor device if said 
operational frequency of said semiconductor device changes to a new operational 
frequency; wherein 

• the memory stores a performance limit of the semiconductor device, the memory, the 
reference circuit and the regulator being arranged to determine a lowest supply voltage 
required to maintain a performance of the semiconductor device at a given operational 
frequency and modify said supply voltage to substantially a same value as a process 
temperature compensation voltage value associated with said new operational frequency . 

However, and with particular reference to the underlined feature of claim 20 above, the 
combination of cited Brown with Bonnett fails to teach the provision of a memory for storing a 
plurality of process temperature compensation voltage values, wherein each of said plurality 
process temperature compensation voltage values are respectively associated with a different 
operational frequency for said semiconductor device ; and wherein the memory, the reference 
circuit and the regulator being arranged to modify said supply voltage to substantially a same 
value as a process temperature compensation voltage value associated with said new operational 
frequency , as recited in claim 20. 

Indeed, it is emphasized that Bonnett, in particular at col. 5, lines 15-28 cited by the 
Office Action, fails to teach storage of a plurality of process temperature compensation voltage 
values. In this respect, if this fact is to be disputed in a subsequent Office Action, Applicant 
respectfully requests that any subsequent Office Action includes an explanation as to why col. 5, 
lines 15-28 discloses the plurality of temperature compensation voltages respectively associated 
with different operational frequencies. 

In view of the reasoning provided above, Applicant submits that Brown in view of 
Bonnett does not render claim 20 obvious. 

Claims 21 - 29 depend from claim 20. By virtue of this dependence, claims 21 - 29 are 
also not obvious. 

Claim 30 is directed to a method for regulating a voltage supply to a semiconductor 
device and corresponds to the device of claim 20. Consequently, the arguments set forth above in 
support of claim 20 apply equally to claim 30. As such, it is therefore respectfully submitted that 
the combination of Brown with Bonnett fails to teach storing a plurality of process temperature 
compensation voltage values, wherein each of said plurality of process temperature 
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compensation voltage values are respectively associated with a different operational frequency 
for said semiconductor device; and modifying said supply voltage to substantially a same value 
as a process temperature compensation voltage value associated with said new operational 
frequency , as recited in claim 30. 

In view of the reasoning provided above, Applicant submits that Brown in view of 
Bonnett does not render claim 30 obvious. 

The case is believed to be in condition for allowance and notice to such effect is 
respectfully requested. If there is any issue that may be resolved, the Examiner is respectfully 
requested to telephone the undersigned. 



Respectfully submitted, 
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